#HI¥iO-lil05 



G0 5B 13/02 
F0 2D 41/14 



41/34 



3 10 
330 



m&zm pi mmm 

G0 5B L3/02 L 
F0 2D 41/14 3 1 OH 

310L 
330A 

9523-3G 41/34 W 





»W¥8- 158333 




000010076 










(22)iUBB 


¥j*8fp(1996>6JJ20B 




»P«iMraiMiR2fiom 








ma a* 
















«st£*trt 






<74)ft8?A 


#8>± «* $& 



(54) [gW«£*J tt&«W2n£ 



(57) [gflj 

J: 5 ftWDfttt & 4» 1 OOJIjfjjiaCK lift, C <DM 1 




1 

*>m i ©suaisii^wo, c ©sr i o>um<om%sic^ 

tmff&i. l/tmtffft 5 C £ &tt«tNl 
[Ib*«2 3 IK 1 C^HaiSK*, 7 * - K>«, »M0«ff 

•jc ttimtT&tit&m i EttflDttssiWHWJSrK, 
•> h 7- * tc <t: o^is-ri c i trm&K i & 

Hie? -f - 9 nitttc <fc*sa*a£i5sa~:>. 

4 » h 9 - ?K «fcS«S4S t^JJDWpliC J: 0 aJgJtlini 

*tra ^ c i *«a a *• * Ib*^ 5 EttPttsnwttr 

x > t> >Aig*-r^«*t4S £& *fc*>©i§8ia£: #«> 

6 * tc\mm 7 ettottMHatta, 

[000 1 ] 
[0 00 2] 

[flfcOttilS) C©J:^iC$ffl«>fl9«K:ig|S<*ft.5x> 
S> > . Hf&SS© P * 3 h . S^SPIO^ - * 9 T'lt. 



Q) tjBSW 10-11105 

2 

J». 0 , * ^*ffl<, v - F ' < 9 > MRP- WC 
* 0 . C ftCC J; 9£**tt* ffi»SKtfctC*Waif 4 C i # 

[0 00 3] 

\m®3tmtU9UD3iim.K. i&mr t> c t #-c * u 

fc? < - K><* *ftJa>£tt 5 C itc^t -5. ^•StC, 'J 

*. 

[ 0 t) 0 4 3 § tHC> -HHWCC7 4 - »MWAK 
^iT'Si, iii!Sil#o?SiSi tb»«»« JbJC it? h 

[ o t) o 5 3 c<mw\t. w>z>£xm&xK2t\tii> 

[00063 

1 ©Uliai^^rS COS! 1 C^UffllSPCDftf'PfiK^Sa 
fife?: 2 tiSWMCDtMf * itil'Sr^tSWfe 

30 {'paibr*))iiiiw < f i 5<:4*!|$atbT:t,-&. m 

Il13©i*«t6»*i^i&l9ses^fc^aife4«t ^> ttM 
fl^fT^t,', COS 1 <DH](MSC©8ftatC^im&£W 

T*.^2o*ijjitiig|j©^a?*B*fcissgwJ«ftai 
(/■cSflii^T^^c^r'. wccttflt«¥V(/'CH9BTtt 

[0007] Mffl2E|^<)ljUHIiMi, S 
1 Ot»^. ? v - HV< ? »$HBI£ tT^ C,i *<t*Sti 

40 t£ 3 nfc^a iAf 4 J: ^ te ffJ|U»-7nk«$|0 

[0008] i*m3®^mnmMmimt. m 
[0009] iB*3g4ia^©ife^ott?j$ija)^t« ) fp 

I2ff!2C»$iJfiUS|lO-38il/-C, S5SaiMSll^|liBPOS!)ff5* 
50 7^«l8^raUttWIIM0«ff^ # 



3 

[0010] lMH5Eto^^Wllft£fi, 15 

[ooii] iB^egaDcc^wR^uai^w, i» 

b. C<D@^S6tiS«*7 < - KM f titm, LX&M 
lt®7 < - KM? i7^tmmtt / ?i.ti,iC > C<D? 4 " 
K> ■£ 5» * *Uaiic =fc &ES*S £&fflr - * £ O T ~ * ~ 5 

>t£**lb£ 'J - > fkL- J: ^ i Ud&Hic tec >t &a 
tsttefettRtt S C £ * < MOT*. 
[0012] tt^7E*UD^0ttSm#%t*. * 
>y>iWiiittSK4> »; ? < - KM ? ?*Ml#tf tfltt 

* jEVtt£J8tt4MM'S*3n« ttdli. x >s> > 

t&mwmww* s «#it. x > t> >*^*r 4 

**MS£ &*fc«>G>WHft£:*$-c. c^ittc «fc 

[0013] umssmmm^^m^m, 30 

[0 0 14] 

to 0 1 5 ] m 1 \i&m*ww&&znz>3-^*>i,<r> 

P? K4 4/t-L-C?7'>^fi5^atS3n > e*K>3 



10-11105 

4 

ft-Sffifcastct*, ItaiiSSS £«jtlii8 1 0 

TRw&n, Rflian 1 ok 1**7 1 1 
JW^BkAsn*. *fc. nasyiKioim, ^p?^ 

amfi**ttBSft, c©xb? t jhwki*. *p ? h >\> 

IS!g42>tM3KJ:0^hP--?7tC&k*i*. £ 

ft^iftsft*. ca>-/>^*i7^ 1 4tt, =okp~ 

[ 0 0 1 6 ] C<D* > h u-v 7 (C<t 04MMW»«ff ^ 
CiT', ^>^*i?$ 1 4 1 0©W» HI- 
1 2 ©±««JKKfior feM*<0* -T 5 > 'J > y 
^«tt*«M* i C 4 *s-C *, * fcffl il I* ^ ■> y * f 4» 
14*XP^ 2 ©TiSlMKlEBL/T S 
fc. pilAt*, -O^xi' j? 1 4Wc? HH 2®±?ife 

^^oc^vi>*i'^5:a3a-r^sp 1 4-r^ci 
[00 17] ®2\txi'bu-?icj:&mi-7v->i>m 

VibZ. EF IKJ:*attttWiK*»V»'C, x>i^>*i 
^ - KM 5 ?Mj8i x a - y h 7- > CC J; 

[0018] =r>hP~?7l*, @*£^tt1*aj$Il2 0 4 
4- f ft 7 9 »SS4g?tff SI5 3 0 T?lt. i» 5- > ? MOBfc 

^Fi^^xvyx^jR^sgi^mo, , wisiim.^ 

fiSL-"C^4o C©ill5lS:9!l^«R*7 < - KM 5. ?ff^i 

->^jHfii*»a!8 0*60!>7 ^ - KM, ^Mfftcj: 
Wt*Mf-n b-Ci » - 9 K 9 - ? 4 

0 ?:x>y>iifefei^p y h ;m«tcai-sjf*>a» 
km t?$imc Aiigaiaix a k 7- > cc 

J: 4 fllttSi ®ll|l|ia(C J: DM«^Mijltt5 0 t^O 
7^i«ft-b^4ffl^-SCi%< ) ^5>^Si©|s»5^ 



5 

a. < - y»<* twrnkm^xomte. 
itv&'ji. Mcmisichi, >x bans&nmiktt set* 

[0 0 19] Sfc, F7-2M0&. * 

Sfcft* Wtf * H 2 OtfBgK 2 SrwRKL, , IWWIftMl 

?t*H>, S 1 ©HJSJi&K i <Dftnra¥MMte*r* 
m z qffiw&K 2 oftfpa sjb* tcmmm&m t 

to 020] *fc, viommk i<*. fx? 
«>ISr* 3 ft teit^S 4 to * J: -5 KWaoWta Ma* 
[0 02 1] 4fc, *2®MMBK2#, #Mikt£ 

a--?^* ? h7-?40icj:»;^orfe0. 

[0022] 0 1*. 5e?S - £WH£* 20 

int. *r^-x*najSP»i4tc^joftii<b. 

[0023] 1 #«Htra8<C*0 7 v - F>< ? 

^^^-A*Uii!llS|llRiJ(C^OIftA^n. *fw 
£-7*. ivi^WftW^SlKcS^'fcifi^r-'l'^ffi^ 

r* > v *> sm^mtmns tut tca>v> 30 

[ 0 0 2 4 ] C © J: "5 IC . ±i*M$lJ(Jll©?ftn i U -C*S 
aS#^*f^l,fclt£fgKfr£J:${C7 v - F'<> * 40 

testis*) ware* &^ttfcb(cM0f £ c i^utetft 

£7 /-K7t7-KH9WC«jHfcjl* 0 CtttCfcfl. 

jStt6fe*itsa{c -r & c 4 coat 1 'S&fcfctc a w mp-c to 



10-11105 

a*, cftccj;^, tJtttSttauBttoy-^ititto* 
ft -7 fcw^cctet >-c 4) , mm^ommmifi^v a 

mt&ctv. »m^>')-> cj?^) 
jh-c a . jEKft ^ mtMmwft i at 4. 

[0 02 5] *{C, H2K«1-a>ho-5(!>*f|i«* 

hh, @*5ifi:a!i^!t|gP2 0« > E i{c^-ri>^>iw 

d7^>*ftHz>t*-6 («*«, 3 0* t»4. 

»£v>*mi^£fflt'Tft&f^fHa!2 lttj: 
tjx>^> 1 *'i^fSic*62.^cfeWifti4(g*^ 

w-ti, 36«c c©2^-c«!>Ajie!*^2^rax'©ft 

Dfli4|t«:ft*[lii(g1«tl3a!2 2tcj:»)i1||W*. ft htxtc 

^sik-r^ci-cif^n^fSi^iBi^jfttos. com 

m.zmSUs#2 4 (CI 0 pilots: 1 0 0<B9%gftQ#O 

[0 026] Ave (n) =« Ave <n-D + 

( 1 -«> Ace (n) 
Aye: ^fttCiilS 
A c c : ftJJUillS 

;xk. 7 ^ - f><» *w*a*#a3 o©#ia*i!f»cc 

SS^ tlfc!al^S6<r>lt^ilS 4. @$5^Sfi^t«^2 0 J: 4 

s 7-tcj: 0EH£.«tt©^g&*i{>* J;^cc 

[00271 C ©tfc&CCg-?a"@S*Si1j#a53 3 ^ 

J: 9 *a 'J-^fkL-ra'fcilUttrb'C, 
*'JKei?3tlfc7 ^- F>«» ?<0»|84S4**8W>S 

I*. *Ai'J-vffCa^>i*«ftL,r. **8fct>Sfc!tt«g 

[0 02 8] ^^-^JU^ ? F7-^4 0©^fiS 
mWMSWth. B5ttia-7**» h7-^©t« 

firJtt 5 4>€>r-* D , ?fSC15tSfl!>aJB??{ClSffl Oft: 4><W* 

4 04LT't— b7 r hD> (Pe i* c e p t ron) St 
F7->. *»^7<-AF (Ho p f leld) 
? h 7-*3acX*Jl'7?>a^ ( Bo I t z ma n 

n Machine) , C©5 fe, 

ft-5t«>T?*9. A*H4 1. *raS4 2RO'Ui*a4 



<5) 

7 

[0029] Sfc, KfMA 1 rt©;x~ 5» I- 4 1 a , 4 
1 b. 4 1 cOtS^ttfr < . H8M»IBS4 2 ft©*- 
?h42a,4 2lj, 4 2 c, 4 2 d < , S 

£;*tva>&. A#H4 1 h4 1 Cl*. 

72-»-cO?:,tU <fraa4 2l^©i-5< H42d 
4>M-erA^3-cJ>.Sr^L, *ISS42rt^-^ h 
It. hfiM4 1 ©E©^~ ? h 4 1 a. 4 1b. 4 1 c 

y = f (ixi - wi + 0) ccj^tteu -entcia 

mtiifim&f <x> = 1/ < l+e"> **ttfc<>«> 

taw*. 

[0030] fcttU x i «AA w i \im&. 
-<7*fi£;SL. JH^M** f (x) KMft 

[0 0 3 l ] c x>s/>@$iiiixa-^^ 
rag*-*—?**? F7-^4 0©A^a4 ltcA^j 

4 3-C4>ia^A^^b'Ca^f ; t«JafflUTliWS^ 20 

(p'*P|S*St. i«s|~*-7A*? b 7-*4 0#{ij# 

7 7 |*KDC P U<D3S*B#TflK^T^ <fc ^Cf *. 
[ 0 0 3 2 ] iWC, 7 a - K>< > *»8WS?H#aii3 0 fl> 
flMtttPflr*. F-^*«SS4fi^fJS|l3 0l*. 7-t- 
H 9 *> Kl J: *4W«4 i *- 5 A* ? h 9 - * 4 0 # 

[0033] iXK, • «&#£g|56 (>©t8B8£I*Sffl 
(3*91? *• '*« • iam<]«ga56 Ot*. WHeO^Vs 
HiaMll*KM»rxa» hAHftcoasfktwau - 40 

[0034] *^K-X*WSP7 0©mi*£f* 
B. ®7\tltR£v>m*? ; *>£7n'f7'v>i>®. 08ti 
[0 03 5] 'fcTW-xMMVTOtt, A>S» 

^©J«€rA7 2 TT-f'J >y(CA«Jrat4Bt* . 50 



#lrW 10-11105 

m&msn z^xfir*. 2&itmm zv\m 

7 i - K><5> 7 4 - ftt 9 ?iSgtB7 4 ft? A 

KJ;*«iJHg?:fS&, CCX\ ^Si»§SiSiiA>3 

-rat, *©il$4or£m#airt;*tt**^w£iii 

[0 03 6] *>V>>B<E»4*fl 7 MbB*K*-** 
SSI*©** 7*7 l«C«fc9«/'J >^«cA4lttJE^S 

ssmasi#ap7 1 i-cw>ytcA4Ssta*«3ags 
3B7 1 1^7 <-K'<? ftttt tic, tM»a&3&gr# 

»^KfflWWtRE»#»7 1 S^A^T^iittc, ft 
Sxtl$iS#W7 1 4/\A*U fWta*»#»7 1 4T? 

TKAftSiM9tt7 1 3^1*l>. 

[ o o 3 7 ] * mm** ao?h jupa^KS*^ * 

•Srtb^-r^o ttMJftOH*^? 2UCB8 tCmTJc^K: 

t4* j ^ y > y k a^ * voMm® zn&ux>>i)>? 

[ 0 0 3 8 ] C <D£ -5tC 1 :#!ft 4«f*B#ng 

rkvffia&stoitz* mtfinc\t. ?i2^tcA*sn 

^x>^>@f£S54^0 9 HJHlS©*3lHI*jg'h2flS 
^Hfife l ;X^^T?**fc«>7 ^ - K/< 5 >J>fA >4r 

m?c ^ * j: *> ti wmnt. ti>„ 

[0039] V2<DMWK 2 <D-SH4 Lr . Mfltt* 
iUlttiUC4>0 7 -t - 7 J^lJilJditT^iift^ii^, 



9 . 

mtttztcwgatzzxtox* C®tttcJ:<)£t*it 
[0 04 0] *fc. 3>hP-^7t*. HSKw"*^ 

Kroi**'£c4#J'C3£. cwnaw-ett. H2<&$ijfin 

^I!K 2©* ?*^-A|W»7 0 (C. tf*©;^^" 
*©»jE«T9*^H»iE»l OOfcHA, *>S»B 

SKBitettttxtTtoh* <fc ^ ic Shksi l r 4> Ju 
[004 1] a> m-?7«t. El QlCtftJ: 

- x Marin 7 o conMto: . ^ - * jmnmhMMF i o 

A* ? h 1 0 2"Cx>y>E(E»i^o v» h&H 
JtKl^ftar^^^ tJF^-AMfl«B7 
0KJ:&|I1*4. h7-J'l0 24«?tU 

M«B*r h-^WHWWMl 0 ir h-^U* 
«*■ t»#o*©(fl>jK J: 9|flft9tt4ttM5 0 **ro 
tx>i» i osKttttPtlrtt? *9fct/cfc Ja>. 

[0042] ftMtMttft£«>:> 
■SN4 h -***Wi#B©S#fc^»rKI3T-S. 

[ 0 0 4 3 ] H 1 1 1*7 < - K/< 9 **Hi*IBiMl7 0 
-tw^Tl**, ? 7*a if *9>*A*l©«d 

1) ©SMMctf^T-T*. Afj^a lT-i^^ft 

y>tfi&2X-<DfiH&& <v2) <W*Ji*(Tt'. x>y 
> 1 JMS^8<C;fe*2j5K*WSftii&4§[J*?S, 
£«C ? 7*e i vAJjQgJE (acc) = (v2-v 
1 ) /erfM*W4*«>, Xf,7f l -?AftijUK>¥$ 
it < a c c_a v e > Oitg&lT ^. 
[0044] S6<c, A???* lrflWUttMtt 
(f 1) = I acc-ac c_a ve I **if>'C. 
? 7*h 1 ttWifUlHk <»nt)=»nt+fi** 
Ar-^il TlftJft9ftiglk ( p n t ) ©Htl** 
N = 1 0 0 ?*SiW?>tl«tm'. N = 1 0 0-C&14S 
£Kt*. Z??zf} lt , N = N+ liLTX-f ?7*c 1 
^»tf 1 0 OBKtt&S'CMQB'r. ttffSfUStt 
(put) ©ftJIBfc* 1 0 0 B(C« « 4. ***7k 
1 "CN= 1 4 L. Xf ^l l rttMSftfflfc ( p n 
t > #p n t >ftgit (1 i m) *>5#»*4UKr«. 
[ 0 0 4 5 1 * l/T, KttSftfflft (pnt) #IW&fi 
(l im) £&*frt'H£Jm, x^^niir5^- 
K><7*«»IB (t_f b) = t_f b-Attt-r 

&< Lr*«a*d><f < L. ft&sfkttflk ( p a t ) ffi 

VPS® < I 10)) «ttA««^(C». x-??7u ir-7 



(6) RN? 10-11105 

10 

-f- K><? J>WHi*H < t _ f 13 ) = t_f b+At 4 
crs< Lr»3fis*# < L, a? *7*o l TttJt&ft 
mpnt =0«:o-CtS7-r4. 
[ 0 0 4 6 ] m 1 2 1* h - juU«jHttMft#7 n-&^ 
or <, >*. x ? 7' a 2 rttflrtfclt® tidfc ti. x f 5. 

7-1)2^^-7^4 * h9-?4-0tcj:4WMtB 
(t_nn) ■€-l/T^^>7c2-C'h- 
#^na8*B$H < t_ t t 1 ) = t _n ii + t _f b 4 L> 

10 [ 0 0 4 7 ] ^ ? -j 7" a 2 -cfcHWta-Ctt t, ^^iC(t. 

SSOii^tCJt^ ?> 9 7" e 2 rflraostattftctt l/T h 
->JWi«I*«t_t t 1 9 h7-^4 

SiWra*t_f b = 0iT-5 o 
[ 0 0 4 8 ] X * 9 7' d 2 "CIIBjWE JWWI'Cft 
tCttt. 9 7 , «2 - CiS*5 i; JHCJ:-Si'iS4B*Ki ( t_m 

(t_t t 1 > = t_md iicu-a&jfz. 

20 [0049] 

[ fciwy&m ) ania o fc <fc ^ ic , tmm i siscoaifl x- 

*«fc 9ft*ttP*tf ttt', ccom i ©SflSJSCW^fPStc^ 
■*tt*W* -5 « 2 0>*Jjil)g|5(7>^f'pa * jbo A Aitf 

$Ui3llii]$T?J& 9 . U*^ &H9U&fftt#|4Lh7«ttBWi 

[ 0 0 5 0 ] lB*^2&$t©&Bim*. 7 - ¥t<y 1 

*U3mcj: oi*ttiis«^»sar^snfcit?&a4it ^j: ^ 
30 ecig^ofi^aMaitf 5 c tftv**. 

[005 1] IS*I3I2$5©^'C4*. 

[0052] 5B*J|4fi2^©|feW-Ct*. jfijgl^SSSftC 

«. je*^*wi'rawawMjwi*(f 7 ct#v 

[0053] iS*^5l2t!c<3D^r«. «MM*DMix 
^S^T'fcO. x>^>©l^«©»4r?T?> Ci* 
40 T'*-5. 

[0054] iil3fcJg6i2&©JfeHim*. 'J ^T^i*lt-(z 

fcti^ictet, »-c fcjflsttfiBim^ 0 c 4<f < MM L, x 
«>. s^itf t*tn#Sfk{c Kff 3 nrt*c x >v>i>ifi% 



11 

[0056] M#|I8'&ttCQ#9J'Ott. ^ * 

®m®j§tciea lt fciweo* ass yv*s y > y^* 

|fc£[8).h 2 -H i C i 7»T'* . A & I >»K*«ft & »C 4 

[02] □>hn-7tC<fciiWai7 , ay>@'C**. 
[03 ] Hts^Sft^aj^yo ? *0-C-*)i o 

[@4 ] ^ v - km y {rms&ntwra > mvh 
4. > 



(7) #8fW 10-11105 

12 

* [05] 5a-#**» K7-*<PmsS@-C*><5. 
[0 6 ] *rH^- X*Hj»gW>7'a •> ?0-C*-5. 
[07 ] ^OltfJUiit^q > J>H"C**. 

[08 ] WW*©********:/!! ? *Bt«*. 
[09] flfe©:^ F o-^KJrSSMW^o 9> *0"C* 

*. 

[010] <**>k, fl!i©3:>f-o~ ^Kjifttigwa? 
*0-c*&. 

[0 1 l ] 7 < - F'<» ^sSS*B#IB]^|f7 0-*iSL<-C 

[012] h-^^SiWir4?S#vn-5:*0'CC^. 
[l7^o?lsW|] 

6 i> 3 > atom's-* 

14 -fV^*** 

2 0 Bti£M» 

3 0 7 KM, 

20 4 0 -3,-7W^7-J 

50 

6 0 Cft-ftgWEB 

7 0 «7^-AB»» 

8 0 l--**iaNSift»B 
Kl S 1 pfflfflffl 

s K2 ^200*Ut5flSC 



[01] 



[05] 




X r — *— i 




[02] 



Wl¥ 10-11105 




[03] 



21 



22 



24 

f 



tin? 10-11105 



[06] 



A* 



.71 



17] 



7io m 



712 



■713 



.715 



714- 



[08] 

720 



Mfi 



I - X 



1/ <l + r Is) 



X 

Gas*** 



L 



(10) 



ttM¥ 10-11105 



lm9] 



-weo 




[010] 



J" 



•ME* 



Li 



" 7? t 



•woo 



T0H 



WOT 10-11 105 



[011] 



OZEEZ) 

al " 1 " 



NO 



*S 



bl 



J1 FfvTBHTt! 
dl softaa <v2) o 
11 



el 

fl 
gl 
hi 



X 



vm& (vi) © 



SASS <acc) 
= v2 - vl 



X 



<«oe_«ve) 

g>rm_ 



<fl) = 

I ago - acc_avG I 



n. — i — . 



kl 



1 



ml 









RfSj (tjb) 


nl 


itffi <l_a> 


= t_fb - A t 


= LJT>4 At 



ol 



I 



piil-0 



02) 



ttn? 10-11105 



g2 



h2 



[012] 



d2 



a2 

| NO ^ 



softer > 



YES 



NO 



e2 



f2 



Tt_Ul*»a.-P« 



t_fb-0 



(^_mdl) c 


***** 






<t_ttl> 


ii U 1 pii 

Brora] 



b2 



c2 



m 



(t_tti) 



<51)Int.Cl / 

F 0 2 D 45/00 

G0 5B 13/04 



mum Ftm®#^ 

324 
340 



F I 

Ft) 2D 45/00 
G05B 13/CM 



324 
3 4 0C 



Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 





(1 1) Pub I ication number : 


10-011105 




(43) Date of oubl 


ication of appl 


ication : 16. 01. 1998 


(51) Int. CI. 




G05B 13/02 
F02D 41/14 
F02D 41/14 
F02D 41/34 
F02D 45/00 
F02D 45/00 
G05B 13/04 




(21) Appl ication 


number : 08-159333 


(71) Appl icant : YAMAHA MOTOR CO LTD 


(22) Date of fil 


ing : 20.06.1996 


(72) Inventor 


: YAMAGUGHI MASASHI 



(54) STATE CONTROL SYSTEM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To learn a state at all 
times and enable control, and to improve the 
control response by controlling the state index of 
a controlled body to larger than a previously set 
permissible quantity, and adding the manipulated 
variable of a 2nd control part having a learning 
function to the manipulated variable of the 1st 
control part and obtaining a final manipulated 
variable. 

SOLUTION: For air fuel ratio control by EFI, a 
feedback injection quantity arithmetic part 30 
detects the combustion state of an engine from 
rotating speed information on a crank shaft to 
calculate the state index of the controlled body 
and performs control so that the state index is 
larger than the previously set permissible 
quantity. Further, an injection quantity by 
feedback control from a total injection quantity 
arithmetic part 80 is used as tutor data and a 

neural network 40 is made to always learn online in the operation of the engine 1 
according to the engine rotating speed and a throttle opening extent. Then the air 
fuel ratio of the engine 1 is controlled according to the addition value of the 
injection quantity by the feedback control of rotating speed variation information 
and the injection quantity of the neural network 40. 
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